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(57) Abstract: It is intended to provide 
proteins having an interferon-induced 
signaling activity and participating in 
immunopotentiation by a virus-origin 
double-stranded RNA and an endotoxin, 
genes thereof, and method of using 
the same. Namely, DNA ? s (SEQ ID 
NOS:l and 3) encoding proteins having 
an interferon-induced signaling activity 
and participating in immunopotentiation 
by a virus-origin double-stranded 
RNA and an endotoxin, and proteins 
(SEQ ID NOS: 2 and 4) having an 
interferon-induced signaling activity 
expressed by these DNA' s. Mutant 
DNA' s and mutant proteins derived 
from the above DNA* s and proteins; 
antibodies specifically binding 
to the above proteins; nonhuman 
animals lacking the above genes 
on chromosome; and a method of 
judging immunopotentiation ability 
of cells and a method of screening an 
interferon-induced signaling substance 
using such an antibody, e nonhuman 
animal and a gene probe. 
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15 Toll-like receptor (T L R) ^^^§-||©ji^ >A°^ l^^rbT, 
-12, TNF.fti'OMttlr'f h#-f >£M£T3 CD4 

20 fc, IL-12S, t^-^TiJSt^>^-7iD> (I FN) £^ 

itsii^-T (ThD mm^tftitmmv, mm^^^m 

TLRH «t -5 &^£#!©#W©^#£tSt$-r ^ U±y°&- 

25 T $> £ TLRl:tt^<077aiJ-^$§ii $nt^5„ 
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V>5 (Nat. Immunol 2, 675, 2001). |f^, TLR-'4*>^Ht My 

d 8 8 &#iii&£#&#i$ii)&<DM#£^-rv>5o iW#teiM 

>®t4t^lT^D> SI RF - 3®§ttfti> fOi0-f>^ 

— 7 x D > /3 ( in t erf er on-bet a : I F N - j8 ) Sl^ I F N-gSi 
5 ( IFN- indue i b 1 e) itfe^P (J. Immunol. 1 67, 5887/ 200k Nat. Immunol. 
3, 392, 2002, Es sen t i a 1 ro 1 e f or TIRAP in activation of the s i gnal ing 
cascade shared by TLR2 and TLR4. Nature in press. 2002) <D$I&\Z 
H41T^5. IC, MyD-8 8 4* »i B6 (DCs) 

&«fBWfcf£3(&$i*-TV*5 (J. Immunol. 166, 5688, 2001 ) o MyD- 
10 8 8 *tt#WISKttTL R 3 ^^WbiKSnTViS (Nature 413, 
732, 2001)o 

ia^ v T I RAP/Ma 1 #T I RittinTV^rSi ©7^7° 
^-^tLTfgl^nfc (Nat. Immunol. 2, 835, 200k Nature 413, 
78, 2001). '-f >\dhWV<bmfft\Z&\t*T\Z, T I RAP/Ma 1 #M y 

15 D - 8 8#fe#&3g&T©L P Siiia^lSttftti^ttV^^i 
SitLT^S (Nat. Immunol. 2, 835, 2001) o b^L^^S, TIR 
AP^j|777H^(t5^7!T I RAP^TLR 2 iTLR4l4© 
..My D - 8 8 *ft#'«'>^^SKl'3T7^7 , ^-fcl/t»ftl/TU5 
£ <h^^ £>/?M;rfoofc (Essential role for TIRAP in activation of the 

20 signaling cascade shared by TLR2 and TLR4. Nature in press, 2002) 0 
£n£>GDW2Ste, T I R£«£trV> < O^(07W-WTL R£^ 
k fc ~> tfjrfrm&fc m^V. :n607^7 , ^-©S^Sftffi*JTLR 
v-^^-^ccxWrattSfefc 6k'S6CMyD-8 8 #ft#Wfi&a*T I 

25 -75", iWW^^&teWTS^WtwM^t-S^V^^KRaf^Oiie^ 
l:it§ISiltlt T L R 4 5}?^irlfcNF - ac B $g t£ i t CD M 7JP 
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>)>fJ^ft*0-IiRNAliit5TL R 3 & ft L It is JUT! 
R4^^lfcMyD8 8, TIRAP ^^ttC^m^T LR3I 

5 ^bfc^^fcte^ii©^ $ nfeo J t^-n\ MyD8 

8 IkZ$T IRAPiHtCTIRM'f >*tt5^ : F4ttSSl/ftfi*, 
T I R Fpt^l^S^TSitte-PTR I F ( TIR domain containing 
adaptor inducing in t er f eron-be t a) £rJH V* fctS b ft «, H ©iiHS-? H t: h 
•C^n — ^W >^<R* (coding region) 2 . 1 36bpT> 7 12© 
10 75/S5a-Ht5. T^XTlt 2, 199bpt, 7 3 3 7$; 

I©^^t#fibt^5 (#2 El). 

2 9 3 MIS (human embryonic kidney cell) \Z, *i "> 9 — 7 x.u> $ 
(IFN-beta) <D itfc^p- 7 □ ^E — 9 — T fc;i>-> 7 oc 7 — if (luciferase) 
15 A,**:/ 5* 5 F (plasmid) iifeClAtt, Ctf>jte-?£3g 

£;V^:7x^-if?£t£<t£ig&bfco CCSili ilgfl: 
«k D HSns^W^f^ i'>^-7xD>i3 ®583iK:H-£bT 
V^^t^^lT^I). M y D 8 8 , T I R A P § 3g5B £ i±T fe -f > $ 
-7 3LU> pmfe^<D7°n^-$-\Zfemk-£rL£z^Z.£frZ>, T I R 

20 fpw >^^--r^^ w^aoa^Tfe, Rate-? on — nsns 

& >;^idW >^-7xa >©K*^^;w::#ft«jK:H#bTV>£ 

It^^ltVifc. T I R F ;* <i> tz. \Z b 7c *it{5^ «fc03-FS 
25 ffitt-fb^^P y^t*H5t>h ^XtA 7' (dominant negat i ve : Hpffl) 
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A (W^JS3) @33«©IE?'J## 3 fc^$n«4tt*iH^JXtt"t©*i 
it^lX«2iat©DNA (Sf^3S4) it 2&Ji 3 X 4 IE«© A 

^-7 x n >Bi*^^^-;ueai«tt*wr5^ > a- j^t© ( a ) 

Xtt (b) ©^>/\^«-C&S^tS^«frsft*^lX«2BS«fe© 
DNA> fiP"5» (a) IB^J*©I3^J#-^ 2 Hi$n^75 /»E#ia>E>fc 
15 3^>A°^Jf,Xte> (b) S5^J^©IH^J#^2 Hi$n575 /MSE^J 

StStt5^W^R*i, £AT© (a) Xte (b) 0^>/^lT^ 
20 § d £ fr«l»*3li 1 Xfct 2 fS«©D N A, BP'S, (a)@2^JS© 

IE?iJ#-^4 C^^n§7 5 /SfegB#I#> SfcS* W1#K> Xtt, (b) IB 
^|JS©S3^J#^4 HS$tl575 /»S^Jfc*ViT, l^b< te&<H© 

25 l 7^;i/Xft*-iiRNAR5 , x>F h^y>i:^S^IsKiSi:li 
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^-fJ^i*rliRNAIi;i> F h*i">\Z&2>#L&mm\ZR 
5 ^fB*fc©D N AWAITS Z. t$#f itS^ >^-7-xD >^f#->^ 

0 ) a* e & 5 o 

^>fc«fc*&a£K$s«n©iRij£:£8; (W*3i2 2) it^^i 6xa 

15 1 7 K«c©£t#£JBV>T, M © £ -f Efi 5fe — MB R N A & c£x > F 

^7j?i (g*^^2 3) w^Jii smm^ry -i j\y^mM~mmRN a 

1-ilR N A 2*L X > F h * > «fc § \Z M t> Z> -i ^5>-7 
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io &ns. 

(a)iB?>j#^- 2 i:s$ni>75 j wtm&\fr ynzm. 

tigu< tt#jDsnfc7s /mis 3^ v^ov 

20 IC, *^0j«2j2^0J0jl-fg^ (MB^J^©MS^iJ#-^ 1 X«SB^'J#^- 3 
0DNA) t7 h U >i/x> K^ftTT/\< 7'U ^-T XI, 

^ h&3H5T©^&£^-£r 0 Milted ^m^f^ kite, 
25 SB^J*OS5^J#-^ 1 X«IE?'J#^t 3 ^^^tl^^SIB^J^ f»DNA7'D 
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&nfcf£©J:'5fc , 6>©'T?fc«k<, xtTV-ARtX^-f 

v 4 o <£> ct 5 &/\°^A£7-r 7^ y^-r 7f; 
t;t7fu t7 7-^osewsitft*t§fe©^i^5 :t^Tf 

<h bill XM/7°h5t7, fe^® , X 7° V 1 v t) 7. , 

y j n n y x xmommmmmm^, mm, t x^ju^jixmon 

mmm^, FDy7^7S2, 7v#F7"T7Sf 9fOl4I^, L 

mm, chow, cosmfc. HeLa*Hji&, 0121 mm, bal 

25 B/c 3T3»i ( y b F n It 1/^ ^7 ^ - t'f f$ y ^ — 

Lfc^mW BHK2 1 jfflJSS, HEK2 9 3 ffiig. Bow 
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x > F h + ^>fc ■fcfcfcaEfiai&fcHfrS'f > * - 7 x d 

SHE:, I23«©IB?>J#^ 2 Xteg33*J#-^4 I:i$tl5 7 £ 7 ^SB 

10 fc#TT#5. fife, 15^J»CD|B^J#-^ 2 X^@H^'J## 4 

0jcDii{5^ (dna) &^A-r&;i t\z£-z>TMmmm&w&is. -r> 

25 ^PSl-TS - £J&*T# & 6 

^^©itfc^ (DNA) Xttf ©g^d^^5DNA|2?iJ^ 
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W^.^>^-7xD>0O«t5Ja:f>^-7xD > gf 3£ Jg £ 8!l 5£ • 
;M5j§?§{£t/K«> ^-f;i/X4*-liRNAR^x> KF + y>f:J; 

io sit. mmmiz£ v*mm&& t)A#»i:R?it*^ #f&§B<a&fl& 

W$E ffl C ft 6 GDfll ^Fc £ Pl^ $ ft £ (D T o 

i 

15 fr&lZ, MyD8 8 tT I RAPK^-©T I Rli^^tJ7^7^-^ 

^&tkmh, 7-^^-7ia§7^ 'j-->^faoTR if c-r > 

^-7xD>-|3 (interferon-beta) £s§a»-r3 T I RI^^^tJT^ 

TR I F^MyD 8 8sfeH«T I RAPT(^<> I FN-^7'D€ 
20 I F © H5 ± > h*%^j 7* M^fg^W^^-fS 

ffcb, #l> (I:C) t^*nfeTLR3£^SIttSui^5, £ 

£ IS b fc . 
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expressed sequence tag (EST) r-^^-^-tttit, fiT^CDt: 
hcDNA^D-> (T^-fe v ->a >#-*f :BC 0 0 9 8 6 0, ia^'J# 

1 ) TR I Ft^^lf:. ^©ifef^NCB 

tlt^oT I Ri^ (smart00255 TIR) £#3nclS^b 
5 T^tz (Ilia), £ ©Wfjt&ya-^t LT« u©ilg^©^^5c 
DNA^^Slfc, MyD8 8 (2 9 6 75 F) tT I RA 
P/Mal ( 2 3 5 7571) t Jfc $SE T 5 £ , iloafi : fl:tt2 1 3 6 
bpOfi^t-7 , > , J-T^>^7l/-A^SD, 7 1 27571 (SB 
^'J#-5§2) SD-HlTUft (111 0b). 
10 u©khTRIF75 ;SS?J^3- FStt&c DNA«*»©«1Si 
©T^XTRIF cDNA7D-> ( 7 7 «fe y > a >#-Sf : XM 1 1 
0 2 4 4, K#l#-S|3) t 5 5%©ffiMH4^Stfc. Z. CO it fS^H^ £ 
TRIF, gp^ I FN- £ £0f #T£7^7°^-£^ tf T I R £ b 
(H 2 H)o 

15 TRIFOTI Ri^li, TR I > A 7 R © C *S#J b . 

TL R^UC^^tlTL R&frVfc>>yi-)\/<Dfefe\Z!&mU'7u 

U >^S* 5 ^ Ztlfc (IS 1 El a) (Science 282, 2085, 1998; J. Immunol. 

162, 374, 1999 ; Nature 401, 811, 1999)c TRIF0ii§, kh©fi 

i^6ifflLfeiRNA§ffiUTy -If WW 7'U ^-fif— S/3 >^=fc 
20 9 ffiffi bfc 0 y°U — 7* t IT, fc b T R I F cDNA06 7 8 ~1 4 8 

lH a CD c D N A$rH*£, [ 32 P] - dCTPT^77l'ADNA7 

^ U >7'^ y b (Amersham ft £8) ^ffl^T7^;H,human MTN blot 
(Clontech ft§£) © ExpressHyb solution (Clontech ft$g) 10m IT 

6 5°C, 1 2 raiBA-f 7*U £W XSrfft? fcft, 2XSSC, 0. 1%S 
25 D S T 6 5 °CT 3 0 £K 0. l%SDS£*ertT0. 2XSSCT6 5t, 

3 0^»L, BioMax MS 7 (KODAK &«) T^lti £ fr o 7c 0 CO 
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-&-&$:A><7 x ; 7— J £i&fc=?-(Dm%. ACSiftTR I F \Z £ £ m 

5 yn^-^-offittteift Stl&frofc. cn6©|SIf:j-D, TR I 

& CI t , IP*,, T R I F ©N^iTO I FN-i3 7 4 nt-^-^ 

ftfcjfr^Tfc D > T R I F cDN^iffii C — SB #teN F - k B 



(TR I F mUm<DT L RKiS^^^;Pe^3li!S^©»») 
MyDS 8RtfT I R A P (OWiS £ MM \Z , T R I F CD T I R^^(A 



NAC) OliH'F5t> h BUS H (dominant inhibitor) tLTf^ 
m Vfro ifiTR I F^i^lfcNF - /cBK.l£l FN-^Ot-^ 

15 -OiSttftliTR I FANAC©58SC«i;t)If fcJJpWSnfc (£1412 
a). TR I FANAC £JBV*T, TR I F^TL R fe#t£ ~> ^;Wk?§ 
gKT*5*t*5**f*rUt. 2 9 3 iIt^^5TLR4/MD- 
2 <D%m*, HOlfi^LPS C^LTN F-kBI/^— ^-^?§'it 
Ibf £ E t * "rTUB^ bfc. TRIFANACO^BSIt TLR4-1: 

20 t#LfcNF-KBOgfft*IS (inhibit) b 7c (£t4E!b) 0 $5 
13, TLR-2R^TLR-7tft#lfcNF-icBOfitt{btt, TR 
I FANACORSCiOii (prohibit) (»4Hc d ) . M 

y D 8 8 Ri;T I R A P © 3£ ffij 36 38 , NF-kBCU^> 
^^Stt-fb* "fefc 6 bfc. TRIFANAC©*ii(t MyD88R^ 

25 T I RAP £^b7cN F - /c BOSttft^SIf Cifl/fe (I4le, 
f ). :ft60fi*|CJ;t). TR I F #M y D 8 8 Rt*T I RAPCDT?)St 



10 



21 



BNSDOCID: <WO 2004CW4201 A1_L> 



WO 2004/044201 



PCT/JP2003/014475 



- TRIF (M y c i?^$nfcTR I F : Myc-tagged TRIF) £ h ^ > 
77i^->3>t < — SB 141851 Si* fc. mock (MM) S£ V> T te, 

y 7. 7 x £ 3 ><£> 3 6 m m'&, m £ 0 . 15%NP-40. 2 0 m 
5 M T r i s - H C 1 C-p H 7 . 5 K 1 5 0 mM N a C 1 * 1 mM E 
DTA, 10%^'JtD-Jk lOmM j3 - ifj tD U >ISS, 1 m 
M N a 3 V0 4 , K.^^n^T-if UWM (M^^S\t Roche Diagnostics 

lEIS^^M^: Protein G-sepharose (Amersham t$S) T fu ft 

10 M^lBtrfltfVi, *i;2iigOfiFl ag M2irL# ( anti-Flag M2 
antibody : Sigma tl), 2(!g ©iriMy c PL1 4#i#: (anti-Myc 
PL14 antibody : M B L QU) L < W: 1 n g ©£t k h I RF-3 iri# 
(anti-human IRF-3 antibody:SantaCruz %t ffii ) & t£ Protein G- 
sepharose (Amersham &S) T 2 B# 1$ tt Pi £ ff o fc (I5la). 

15 ^.m^m^. mmny ? T-rm&vfr'&, s d sit>y;p;t y 7 t 

SDS-PAGECt^ffgiJU^ib, ^'J7 7ftt' 
Iijf> (PVDF) m (BIO-RAD i±@D t^Lfcc Fl ag-Tagged ^ >A° 
2%~BlU Myc-Tagged ^ >A°^S«, fnftlHRPIi^F 1 ag M 
2 irC^fe > < «H R P SSHftirEM y c 9 E 1 0 ta# (SantaCruz tl) £: 
20 ^n^R^^tfcc IRF-3 tetrEt: MRF-3 

HR P^SIttii^it^ I gGifnft: (Amersham tl) £SJfc£-fr> JrEftfclJ: 
^Tll$nrc/t> F^ECLy^xA (Perki nE lmer Life Sciences 

IS {C b £ & D > My D 8 8 I RAP © T. I R^MteT L 

25 R tcD^Sf^^^i^^TcO^o ^JIT, TR I FOT I RfSSDc (ANA 
C ) T L R 3 £ mm.-?Z> fr£?fr&mtii\srco F l a g-TLR 3 I 
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TRIF <D$9fflM\ts M y D 8 8 lfcV> ST I R A PTteft < , 
^illTL R 3 £^ Vft v-^±;l"£l$&^bfc :iT»'5. C © d ite, 
TLR3'>^t;H:*^5TR I F O^HW&SfflS^LTVi*. $ 6 
fc, T R I F CD#pfl!lMte> TLR2, TLR4, t^ttTLR7§^L 
5 fcNF-BBgttSitt5-Ilt*6, •fdl © T L R y^t^HISlt^^ 

£ ft fct lTt)> TRIF ^ifi&5l: IFN-0 ^D^E — 

TRIF*5lRF-3t^itSt^5.ei(t T R I F^TL 
10 R 3 ->^tJVOMy D 8 8 *fe#WIKl:*^TTR I F^H^LT^ 
& Z b S^ITU^, 

Toll-like receptor (TLR) ^ittt'f h*-r>OltB 

15 §f<^I(DMyD 8 8fe#?flS§, Rtf I F N - 0 <D&f& , TL 
R 3 RtfT L R 4 v'^tJHUStOMy D 8 8 ©fgfi{fc £sf 

T R I F - H-rSflt^^^ttttlb, T R I F ^H?9XS^filT, 
TR I F©TLR^M^>-^^-;VeBSS§^43tt^^fi|tOViTM^^ 
20 S> ^ \Z L e 

"T^te-fe, TRIF^I?^7(C(t TLR3R^TLR4S^rLft 
I FN-j3©583!R^IRF-3©§ttfl:l:^l(6*«*ofc. StC TL 
R4£:frbfc, 2fcl£14lM h#-f >®gttJ#** TR I F^j=I?^D77 
— z?~7:\ m^hX^fzo My D 8 8 RtfTR I F ©S^lbfc?^ 
25 T L R 4fiJiUcjft^L-7 u cN F - ac B ©SttfW^±l:g^UT 

t^fc. :n5©Si(t TRIFAJ. TLR3R^TLR4§tbfcy 
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%,&tk&X-\Z%.&'7u v hmiz, TR I F7^7©7 
$/t6 7 2 - 6 8 4 Xtt7 1 8 - 7 3 2 fc*fT^)# U 2 — ;i/£iT 
R I TiriW*, ^ft^ngffi bfc. I FR-37^X©7^;tl 3 1 
- 1 4 4 U £ P I R F 3 tfCft: § M til b . F A C S 

5 ^ t/f £ ff -o ft %k I gMiafttt, Jackson ImmunoResearch Laboratory 

mw.omm^mm.^zsmmm^mm, c 1 x 1 o 6 ) 1 o/ig/m 

10 KDLPS, 5 0 ai g /m 1 U (I : C) RUt 1 0 n g /ml TN 

f — a T? , ^$nfc«riw$a»ufc. e> mm&m u nf- 

»b, ^MIB«c(c£pbT, t-h7^^57-f T^fftUfc (Immunity 
9: 143, 1 998) o 

15 

9 6 well plate P GN, LPS, R- 8 4 8 X(iCpG DNA 

ig^bfc (well 0 4 $OS) D fllJJ^V^ □ 7 

20 N F — a , IL-6, I L - 1 2 p 4 OS, .fiifitCDlwtftoT, E 
L I SATigLfc (Genzyme *±®!)o 

9 6 well plate U (I : C), LP S, R- 8 4 8 Xti.C p G D 

25 NACi^fcSST, 2 4 B# IW J* *ffl US ( 1 X 1 0 5 ) £ig»bfc 0 1 
T-f^n^a'J-O E 3 H] ^5>>>£, t^Ol 2 BtfSA;!^ b, # 
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mmmiz-, ftx.it?z±DMEM-mi&&m%.rco m*bftm (noorp 

5 (Native- P AGE##t : #Mtc# U 7* 'J;|/7S h'^t^l) 

( 1 X 1 0 6 ) RCJffitKv^ D77-^(5X10 6 )^ 
•en -6 ft 5 0m g/m 1 0 # U ( I : C) Rtf 1 u g/m lOLPST, 
S$nfcifl$iJib, ^(D'&mMlstzo native- P A G E > ~7 )Vffltffi 
l&PmMmfeM 1 ®} (62.5 mM CO T r i s-Cl, pH6. 8, 15% 
10 ©^'JtD-;i/Rr;i %OTt^r'>37-T) native- P A G E T 

mutt-, -eoftxiiiBmfcJiUT, ^irf-3S:#t^^d7M 

(Int. Immunol. 14, 783, 2002) 0 

15 Toll-like receptor (TLR) «, IK4=®| ©}f ^ ^ - 
> * BMfc b\ My D 8 8 , T I RAPR^TR I F*fiDTo 1 1/IL 
(TIR) M^>&tt57^^-*gftbfc, -> 
i^^-;V€iiig»©?Sttfk*ai;T, g^^^S^^I^^-r^ (Annu. Rev. 
Immunol. 20:1 97,2002; Annu. Rev. Immunol. 2 1 : 335, 2003) . M y D 8 

20 8tt, iTOTLRf;*I©7^y^-T*5*i, T I RAP TLR 
2SI^TLR4^irbfc'>^t;i'Sil:#SS<)Hi4bT^-5 (Nat. 
Immunol. 2, 675, 2001 , Nature 420, 324, 2002, Nature 420, 329, 2O02)„ 
^tjlODM y D 8 8 & # UK £ 2JD AT, T L R 3 S. XS T L R 4 \t , IRF 
- 3 Ojgttffct I FN-i30i^^f<MyD8 8 b 

25 Ti/^ (J. Immunol. 1 67, 5887, 2001, Int. Immunol. 1 4, 1 225, 2002, 
Immunity 17, 251, 2002) . I FN-j3^ilt§T I R MO^^t 
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Jft^Lfc (m 7 HB)o TR I F-'-BM^C #U (I : C) fif#tt®, 
CD 6 9 , CD 8 6 TkZSM H C 2 ? X II 0,1® J&SM-L (D^W. <Dmm \ZM 
L-U#RS#&-3&#,£l I gM Abffi#8S#te*TM*H£*K£fcj&*ofc(& 
7HC)c Lfc^oT, TRIF- / -7^XRI>'TLR3- / -7^7tt, 
5 . # U ( I : C) fc*#1-Sj&«Ffc&R&#* D , TRIF^ TLR 3 £^ b 

TLR 3 "J^>H:JP^T, T L R 4 U # > H L P S I FN - B 
J£Z$ I F Ng|ftie?(D|gllMy D 8 8 #fe#f£Kl&2»f 5 £ t * 
^rbfc (J. Immunol. 1 6 7 , 5887, 200L Int. Immunol. 1 4, 1 225, 2002, 
10 Immunity 1 7, 251, 2002) „ :£f§BJ# £ te, © iij Iffi Jli fc*5 ft Z> L 

P S 3MTif«£n£ R ANT ES, I P - 1 0 Rtf M CP-lftfO 
I FNH^ttitfif ©raRNA^Mbfc (HS8EIA). T R I F ~ /_ 
Wcrte, L P Shifts I F NBffcttflte^SSSira^b <M4>b 
7c. L/fc#oT, TR I F^'T^X^, LPSi;Mt§MyD88# 

TRIF- / "07j?Q77-^}t M^ife, TLR2 iJ^>F^7 s ? 
H ^ U tt TLR7'JjJ>FR- 8 4 8 RtfT LR9U^">FCpG 
20 DNAtlJSf IT> ^it©l/^;KD I L - 1 2 p 4 0 & 4il?c. 

L#>b, LPS^ItSTNF-a. IL-6, RtfIL^12p 
4 0 te, TRI F- / -?^077-^tt, IB*bfc (IB 8 El B , 

C)o TRI F - / -^^P 7,(DWmmt. R - 8 4 8 IIJS^IT, 

mmsm <o mmrz lps K/ftgLfcit fit-cra^b^ 

25 RB£^"L<& (i8!D). $ 6 fc, LPS 3^Bf*T* C D 6 9 RtfC D 8 
9 fg?I©i§}jn te, TRIF-z-BiSStlt ialgM A b irifatfmm 
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Ki£tefc©#Rg**, T R I' F - y -^OX<DUy D 8 8 ft # '14 CD -^£8 ?g '14 
-fbJCk OSSi^nTViS <h{£;tL, TR I FRtfMy D 8 8 (On^lfiX 
ftlfcT^X^fllfc. TR I F/MyD 8 8 #-?)VS y 2 70 h^? 

5 »tt-fb*S^^tfli^bTV5fc (i9SE) t Hfc, {SJitflP -10, M 
C P - 1 RtfRANTE S^if© I F N Btzgtt fltfi^ © L P S ^ J; S «f 
TR I F/MyD 8 8 y & 7 O KifflJ&T«^ < *l 

(I91F), Cine>©^§Ss3g^«> TL R 4 ^tSMyD 8 
8 #-&#ttJg&<Di£te'ffcfc»T R I F^^1T$§ H fc£IJ»!iSfc5Sl/fc. 
10 *fgH«te, TR I F- /_ x"^7XCD^tffTBJ6^^75:o7tTR I F © 

TRIF-^-JXIi, TLR3S^TLR 
4 U #> F^ift^MyD 8 8 #&W&<Dfe&\Z&^T , ^bt^XRS 
**£o &. T R I F- /_ T^TCD^ U ( I : C) M#f£jft 

§^l*lt^fcfi2T?, TRIFIi, TLR3->^t^T1t TL 
15 R 3 ->^^-U >mSC7^-1fi&5. TLR4ilTH, TR 
I F-z-T^X^M^CDL P SiittMyD 8 8ft#ttNF - /c BSlf' 

iM-h*^ >OSttJtwH^RB*«feofc. My D 8 8 RtfT I RAPI1 

t l r 4 s^^ng&fc&^T, a^7^^#j^^o c: ta^snfc. 

20 # f£ "38 #<E>m5& Se<TLR4i:tl630 (X te^nJ^-h) 

©T I R Mi" >^^-r^)T^y^-<h©^#^II-&#CD^^^MDT> 
TRIF^. MyD8 8ft#IKtfeH#l/TVi5CtS^ftl/fc. I 
F N — 3 y o^E — ^-©flUt^^ttN^SBBU^^tt^M-^l-T^fc**, 
N F - k BiSttftU, T R I F ©N*SBRtf CSfcSSWa-OM^^RfcS 

25 nS^tSiSnfc (J- Immunol. 1 69, 6668, 2002) o IsftifiiT. T 
R I F ©C*SSSB^«, TL R 4 -> ^ U >{f(DUy D 8 8 
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(A) mn-?V □7r-v£> 50m g/m 1 ©#U (I : c) T\ fjk 
•ZntcmmmfflLlsfco ^RNA (5/ig) ^iltib, IFN-JS; IP 
-10, RANTESRtfMCP - l©555SW^5fc*l:, /— if> 

(b) #u (i : o xucpg A^mrnvtzm-mffiomMo # 

U (I :C) XfiCpG DNAOi^nfcilT, ttffllS* 2 4 NpM 
J£*b£. [ 3 H] 5P^> (UC i ) 1 2 B#M/N°;PX L-fco 

10 [ 3 H] 5^5 >?>3l9&#£, ~>>^ iV-v-3 >frgfc2§ (Packard ftfi) 

(C) JtflftB 2 2 0 + *fflJJ§£, 5 0m g/m 1 U (I : C) Xte 1 
0 m g/m lOttlg Mtrifct#\zmmVtz. 3 6 B#W M 
£JK*b, ttf>^ttCD6 9ft#f I><ttftCD8 6tt#Tf, X 
15 ti^I -A b $i#:l:i^T7 hl/7 , h7l:y>PEtifebfc 0 Cell 
Quest software bT> FACS Calibur Tgbfe b ft MB, & b 

m 8 Htt, TR I F^*l&BMl*J<7>L P S \Z 3 (DKffii iZ "D V>T 

20 (A) iteJE®*iii£^*fflfl&£, 1 0//g/ml©LPST, iSnfc^fl 
$!l8febfe. iRNA (10 jug) £tttBb, IP- 10, RANTES 
Rl^M CP - 105gaSH^5fc6l:,;-1f>7*p«/ h *fr -p fc. 

(B) TR I. F ^if 7 7 X «f 4 1©7 7 7 ^' f> ©IIE7 ^7 D 7 t — 
25 filift bfc:V»:Rt8fc:L;fcjfr, Xttl 0 m g/m 1 F^U* 

> (PGN), 1 OOng/ml ©LPS, 100nM©R- 8 4 8, 3 
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H,,NF-/cB#S^O-7^HbT, EMSAT'.NF-acB D 

IC^tSS phospho J NKtl^^^ffllT, L P S $d % H9 J& <Z) J N 
5 KJ£&{b£, ^7X7,^ >rfu y h&T, ?lJl^bfe (T/U^). (F) I? 
iSR^TR I F/My D 8 8 D K O <j? X OBR © H&t^lH Jig & , 1 
0/ig/ralOLPST, tlfzmmmffllLfco iRNA (1 0/zg) 
^ttj±lL, IP-10, RANTESX^MCP-l©ii^i^§fc 

10 -7'T\ SEA^^Uy-fXbfc. 
20 £81 ftt5 - £#TtT<5. 
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«2I2t©DNA 0 

( a ) mn m <d mnm^- 4 \z ^ £ n & 7 a / mm n e & s * > a° ^ m 

(b) @b^j^cd@5^j## 4 i:s$ns7i / wtmm\z&^T, i^l< 

termor =l jwttfX9K, < itnw^nrcT ^ swtmFifr 

1 2 . @3^J^CDI3^J##4 i:^$nS7$ 7 ^SB^J^ £ £ £ ££#tfc 
<h-r&lf ^ 8Xtt9 IB«©^ >A'23t. 

13. iE?<J^cD@e^J#-*t 4 l~^2fl£7^ / ^@B^J{'43 ViT, 1^U< 

fctstiKora /mux*:. •k^^ : l< a#iip$n7t7 5 /msB^ 

14. it Mm i ~ 7 c7}i>m^fB«scCDDN a ^s^^^^-^m^ 

1 5 . if 1 4 fEtfccTM >?-7 x □ >li : «->^^-;K5^S'l4^Wr 
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24. m>km i 8 nm.(D^-i ;vx g *niR n asi^i > h h^~>> 
s • sits c: t ^iiit§, Mo^^j^a^-iiRNAsi; 
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m 4 
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A 
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70 
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A 
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A 
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MyD88 & T I RAP 

A 500 
m 

£ 400 Y 

^ 300 " 
V 

tz_ 200 ' 
_^ 

I 100 ■ 



mock DNDC (-) +DNDC (-) +DNDC 




MyD88 TIRAP 



TLR3 (IFN-b) 
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wild-type allele 

targeting vector 

mutated allele 

(t!7u;u) 



1kb 
H 



H 

i 



H 

i 



HH 

i i_ 



HH Hi 



H 



probe 



H 

l 



I3.8kb 



neo 



HSV-TK 





neo 









6.1kb 



H;Hincll 



B 



+/+ ./- +/. 




WT KO 



-TRIF 
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WTKO 



TRIF 
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CD69 



CD86 



Wild type 



TRIF KO 



l-A b 




Fluorescence intensity- 



medium 

— ct-IgM 

□ PQly(»:C) 
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m 8 m c^^#) 



c 




LPS (ng/ml) LPS (ng/ml) LPS (ng/ml) 



D 




0 1 10 100 0 10 100 



LPS (ng/ml) R-848 (nM) 
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A 

po»y (»:C) 
WT TRIF KO 



o 0.5 1 2 o 0.5 1 2 (mm) 




B 

LPS ____ 

WT TRIF KO 



0 12 0 1 2 (B#W) 
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m 9 m (o<5#) 



D 

LPS_ 

WT TRIF KO MyD88 KO 



0 0.5 1 2 0 0.5 1 2 0 0.5 1 2 (B#fgJ) 




LPS 



WT TRIF KO 

0 20 40 0 20 40 (#) 

f 

-""■*»• ■*■■» * *■— »■ *< phospho- JNK1 



■< JNK1 
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M 9 m • (0-5#) 



F 



LPS 




WT DKO 




0 246 0 2 46 






IP-10 




RANTES 




MCP-1 


9 1& ^MNI W fll 1 
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<220> 

<221> CDS 

<222> (1).. (2136) 



<400> 1 

atg gcc tgc aca ggc cca tea ctt cct age gee ttc gac at t eta ggt 

Met Ala Cys fhr Gly Pro Ser Leu Pro Ser Ala Phe Asp He Leu Gly 

15 10 15 



48 



gca gca ggc cag gac aag etc ttg tat ctg aag cac aaa ctg aag acc 
Ala Ala Gly Gin Asp Lys Leu Leu Tyr Leu Lys His Lys Leu Lys Thr 
20 25 30 



96 



cca cgc cca ggc tgc cag ggg cag gac etc ctg cat gcc atg gtt etc 
Pro Arg Pro Gly Cys Gin Gly Gin Asp Leu Leu His Ala Met Val Leu 
35 40 45 



144 



ctg aag ctg ggc cag gaa act gag gcc agg ate tct eta gag gca ttg 
Leu Lys Leu Gly Gin Glu Thr Glu Ala Arg He Ser Leu Glu Ala Leu 
50 -55 60 



192 



aag gcc gat gcg gtg gcc egg ctg gtg gcc cgc cag tgg get ggc gtg 
Lys Ala Asp Ala Val Ala Arg Leu Val Ala Arg Gin Trp Ala Gly Val 
65 70 75 80 



240 



gac age acc gag gac cca gag gag ccc cca gat gtg tec tgg get gtg 288 
Asp Ser Thr Glu Asp Pro Glu Glu Pro Pro Asp Val Ser Trp Ala Val 
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Ser Leu Arg Ser Thr Gly Ser Pro Ala Ser Leu Ala Ser Asn Leu Glu 

195 200 205 

ate age cag tec cct ace atg ccc tie etc age ctg cac cgc age cca 672 

He Ser Gin Ser Pro Thr Met Pro Phe Leu Ser Leu His Arg Ser Pro 

210 215 220 



cat ggg ccc age aag etc tgt gac gac ccc cag gee age ttg gtg ccc 720 

His Gly Pro Ser Lys Leu Cys Asp Asp Pro Gin Ala Ser Leu Val Pro 
225 230 235 240 

gag cct gtc ccc ggt ggc tgc cag gag cct gag gag atg age 

Glu Pro Val Pro Gly Gly Cys Gin Glu Pro Glu Glu Met Ser 
245 250 



tgg ccg 768 
Trp Pro 
255 



cca teg ggg gag att gec age cca cca gag ctg cca age age cca cct 816 

Pro Ser Gly Glu He Ala Ser Pro Pro Glu Leu Pro Ser Ser Pro Pro 

260 265 270 

cct ggg ctt ccc gaa gtg gee cca gat gca acc tec act ggc etc cct 864 

Pro Gly Leu Pro Glu Val Ala Pro Asp Ala Thr Ser Thr Gly Leu Pro 
275 280 285 

gat acc ccc gca get cca gaa acc age acc aac tac cca gtg gag tgc 912 

Asp Thr Pro Ala Ala Pro Glu Thr Ser Thr Asn Tyr Pro Val Glu Cys 
290 295 300 
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gag gcc ctt ggc gtg ccc gac ggg gcc acc tic tgc gag gat ttc cag 
Glu Ala Leu Gly Val Pro Asp Gly Ala Thr Phe Cys Glu Asp Phe Gin 
420 425 430 



1296 



gtg ccg ggg cgc ggg gag ctg age tgc ctg cag gac gcc ata gac cac 
Val Pro Gly Arg Gly Glu Leu Ser Cys Leu Gin Asp Ala He Asp His 
435 440 445 



1344 



tea get ttc ate ate eta ctt etc acc tec aac ttc gac tgt cgc ctg 
Ser Ala Phe He He Leu Leu Leu Thr Ser Asn Phe Asp Cys Arg Leu 
450 455 460 



1392 



age ctg cac cag gtg aac caa gcc atg atg age aac etc acg cga cag 
Ser Leu His Gin Val Asn Gin Ala Met Met Ser Asn Leu Thr Arg Gin 
465 470 475 480 



1440 



ggg teg cca gac tgt gtc ate ccc ttc ctg ccc ctg gag age tec ccg 
Gly Ser Pro Asp Cys Val He Pro Phe Leu Pro Leu Glu Ser Ser Pro 
485 490 495 



1488 



gcc cag etc age tec gac acg gcc age ctg etc tec ggg ctg gtg egg 
Ala Gin Leu Ser Ser Asp Thr Ala Ser Leu Leu Ser Gly Leu Val Arg 
500 505 510 



1536 



ctg gac gaa cac tec cag ate ttc gcc agg aag gtg gcc aac acc ttc 
Leu Asp Glu His Ser Gin He Phe Ala Arg Lys Val Ala Asn Thr Phe 



1584 
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Pro Gly Cys Pro Gin Pro Pro Pro Leu His Ala Trp Gin Ala Gly Thr 

625 630 635 640 

ccc cca ccg ccc tec cca cag-cca gca gec ttt cca cag tea ctg ccc 1968 

Pro Pro Pro Pro Ser Pro Gin Pro Ala Ala Phe Pro Gin Ser Leu Pro 

645 650 655 

ttc ccg cag tec cca gec ttc cct acg gec tea ccc gca ccc cct cag 2016 

Phe Pro Gin Ser Pro Ala Phe Pro Thr Ala Ser Pro Ala Pro. Pro Gin 

660 665 670 

age cca ggg ctg caa ccc etc att ate cac cac gca cag atg gta cag 2064 

Ser Pro Gly Leu Gin Pro Leu. He He His His Ala Gin Met Val Gin 

675 680 685 

ctg ggg ctg aac aac cac atg tgg aac cag aga ggg tec cag gcg ccc 2112 

Leu Gly Leu Asn Asn His Met Trp Asn Gin Arg Gly Ser Gin Ala Pro 

690 695 700 



gag gac aag acg cag gag gca gaa tga 
Glu Asp Lys Thr Gin Glu Ala Glu 
705 710 



2139 



<210> 2 
<211> 712 
<212> PRT 
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Asp Asp His Arg Leu Gly Glu Leu Gin Asp Glu Ala Arg Asn Arg Cys 
130 135 140 

Gly Trp Asp He Ala Gly Asp Pro Gly Ser He Arg Thr Leu Gin Ser 
145 150 155 160 

Asn Leu Gly Cys Leu Pro Pro Ser Ser Ala Leu Pro Ser Gly Thr Arg 
165 170 175 

Ser Leu Pro Arg Pro He Asp Gly Val Ser Asp Trp Ser Gin Gly Cys 
180 185 190 

Ser Leu Arg Ser Thr Gly .Ser Pro Ala Ser Leu Ala Ser Asn Leu Glu 
195 200 205 

I le Ser Gin Ser Pro Thr Met Pro Phe Leu Ser Leu His Arg Ser Pro 
210 215 220 

His Gly Pro Ser Lys Leu Cys Asp Asp Pro Gin Ala Ser Leu Val Pro 
225 230 235 240 

Glu Pro Val Pro Gly Gly Cys Gin Glu Pro Glu Glu Met Ser Trp Pro 
245 - 250 255 



Pro Ser Gly Glu He Ala Ser Pro Pro Glu Leu Pro Ser Ser Pro Pro 
260 265 270 
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Glu Ala Leu Gly Val Pro Asp Gly Ala Thr Phe Cys Glu Asp Phe Gin 
420 425 430 

Val Pro Gly Arg Gly Glu Leu Ser Cys Leu Gin Asp Ala He Asp His 
435 440 445 

Ser Ala Phe He He Leu Leu Leu Thr Ser Asn Phe Asp Cys Arg Leu 
450 455 460 

Ser Leu His Gin Val Asn Gin Ala Met Met Ser Asn Leu Thr Arg Gin 
465 470 475 480 

Gly Ser Pro Asp Cys Val He Pro Phe Leu Pro Leu Glu Ser Ser Pro 
485 490 495 

Ala Gin Leu Ser Ser Asp Thr Ala Ser Leu Leu Ser Gly Leu Val Arg 
500 505 510 

Leu Asp Glu His Ser Gin He Phe Ala Arg Lys Val Ala Asn Thr Phe 
515 520 525 

Lys Pro His Arg Leu Gin Ala Arg Lys Ala Met Trp Arg Lys Glu Gin 
530 535 540 



Asp Thr Arg Ala Leu Arg Glu Gin Ser Gin His Leu Asp Gly Glu Arg 
545 550 555 560 
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Glu Asp Lys Thr Gin Glu Ala Glu 
705 710 



<210> 3 

<211> 2199 

<212> DNA 

<213> Mus musculus 

<220> 

<221> CDS 

<222> (1). . (2199) 

<400> 3 

atg gat aac cca ggg cct teg etc cgt ggt gec ttt ggc att eta ggt 48 

Met Asp Asn Pro Gly Pro Ser Leu Arg Gly Ala Phe Gly He Leu Gly 
1 5 10 15 

gee ttg gaa agg gac agg ctg ace cac ctg aaa cac aag ctg ggg agt 96 
Ala Leu Glu Arg Asp Arg Leu Thr His Leu Lys His Lys Leu Gly Ser 
20 25 30 

ctg tgt tea ggc age cag gag tea aag ctt etc cat gee atg gta etc 144 
Leu Cys Ser Gly Ser Gin Glu Ser Lys Leu Leu His Ala Met Val Leu 
35 40 45 
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cat cag ggt tec ctg cag cca cct tea gca tec cct gca gtg acc aga 
His Gin Gly Ser Leu Gin Pro Pro Ser Ala Ser Pro Ala Vai Thr Arg 
165 170 175 



52S 



age cag cct cgt ccc att gac aca cca gac tgg agt tgg gga cat acg 
Ser Gin Pro Arg Pro He Asp Thr Pro Asp Trp Ser Trp Gly His Thr 
180 185 190 



576 



tta cac tec acc aac age act gec tea ctg gee age cac eta gag ate 
Leu His Ser Thr Asn Ser Thr Ala Ser Leu Ala Ser His Leu Glu He 
195 200 205 



624 



age cag tea ccc act ctt gee ttt etc tct tea cac cat gga acc cat 
Ser Gin Ser Pro Thr Leu Ala Phe Leu Ser Ser His His Gly Thr His 
210 215 220 



672 



ggg ccc age aag eta tgt aac aca ccg ctg gac act cag gag cct cag 
Gly Pro Ser Lys Leu Cys Asn Thr Pro Leu Asp Thr Gin Glu Pro Gin 
225 230 235 240 



720 



ctt gtc cct gaa ggc tgc caa gaa cct gag gag ata age tgg cct cca 
Leu Val Pro Glu Gly Cys Gin Glu Pro Glu Glu He Ser Trp Pro Pro 
245 250 255 



768 



tea gtg gag acc agt gtc tec tta ggg tta cca cac gaa att age gtt 816 
Ser Val Glu Thr Ser Val Ser Leu Gly Leu Pro His Glu He Ser Val 
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Ala Ser Ser Pro Ser Ser Tyr Pro Ala Pro Pro Thr Ser Thr Ser Pro 
370 375 380 

gtt ttg gac cac tea gaa aca tct gat cag aaa ttc tat aac ttt gtg 1200 

Val Leu Asp His Ser Glu Thr Ser Asp Gin Lys Phe Tyr Asn Phe Val 
385 390 395 '400 

gtt ate cat gec agg get gat gaa cag gtg gee eta cgt att egg gag 1248 

Val He His Ala Arg Ala Asp Glu Gin Val Ala Leu Arg He Arg Glu 

405 410 415 

aag ctg gag ace etc ggg gta cct gac ggg gee ace ttc tgt gag gaa 1296 

Lys Leu Glu Thr Leu Gly Val Pro Asp Gly Ala Thr Phe Cys Glu Glu 

420 425 430 

ttt cag gtg ccc ggg cgt ggt gag ctg cac tgt etc caa gat gec ate 1344 

Phe Gin Val Pro Gly Arg Gly Glu Leu His Cys. Leu Gin Asp Ala He 
435 440 445 

gat cac teg ggg ttc acg ate ctg etc ctg act get age ttt gat tgc 1392 

Asp His Ser Gly Phe Thr He Leu Leu Leu Thr Ala Ser Phe Asp Cys 
450 455 460 

-age ctg age ctg cat caa ate aac cat get etc atg aac age ctt aca 1440 

Ser Leu Ser Leu His Gin He Asn His Ala Leu Met Asn Ser Leu Thr 
465 470 475 480 
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ttt ggg aag aac tig tea ctg ggg act cca aca ccc age tgg ccc gga 
Phe Gly Lys Asn Leu Ser Leu Gly Thr Pro Thr Pro Ser Trp Pro Gly 
595 600 605 



1824 



tgt cca cag cca ata cct tct cat cct cag ggt ggt act cca gtt ttc 
Cys Pro Gin Pro He Pro Ser His Pro Gin Gly Gly Thr Pro Val Phe 
610 615 620 



1872 



ccc tat tec cca cag cct cca tec ttc cct cag cct cca tgc ttc cct 
Pro Tyr Ser Pro Gin Pro Pro Ser Phe Pro Gin Pro Pro Cys Phe Pro 
625 630 635 640 



1920 



cag cct cca tec ttc cct cag cct cca tec ttc cca ctg cct cca gtc 
Gin Pro Pro Ser Phe Pro Gin Pro Pro Ser Phe Pro Leu Pro Pro Val 
645 650 655 



1968 



tct tec cca cag tec caa tec ttt cca tea gec tec tec cca gee cca 
Ser Ser Pro Gin Ser Gin Ser Phe Pro Ser Ala Ser Ser Pro Ala Pro 
660 665 670 



2016 



cag act cca gga cct cag cct etc att att cac cat gee cag atg gtt 
Gin Thr Pro Gly Pro Gin Pro Leu He He His His Ala Gin Met Val 
675 680 685 



2064 



cag ctg ggt gtc aac aat cac atg tgg ggc cac aca ggg gee cag tea 2112 
Gin Leu Gly Val Asn Asn His Met Trp Gly His Thr Gly Ala Gin Ser 
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Glu Thr Thr Glu Gly Pro Glu Glu Pro Pro Asp Leu Ser Trp Thr Val 

85 90 95 

Ala Arg Leu Tyr His Leu Leu Ala Glu Glu Asn Leu Cys Pro Ala Ser 

100 105 110 

Thr Arg Asp Met Ala Tyr Gin Val Ala Leu Arg Asp Phe Ala Ser Gin 

315 120 125 

Gly Asp His Gin Leu Gly Gin Leu Gin Asn Glu Ala Trp Asp Arg Cys 

130 135 140 

Ser Ser Asp He Lys Gly Asp Pro Ser Gly Phe Gin Pro Leu His Ser 
145 150 155 160 

His Gin Gly Ser Leu Gin Pro Pro Ser Ala Ser Pro Ala Val Thr Arg 

165 170 175 

Ser Gin Pro Arg Pro He Asp Thr Pro Asp Trp Ser Trp Gly His Thr 

180 185 190 

Leu His Ser Thr Asn Ser Thr Ala Ser Leu" Ala Ser His Leu Glu He 

195 200 205 

Ser Gin Ser Pro Thr Leu Ala Phe Leu Ser Ser His His Gly Thr His 

210 215 220 

Gly Pro Ser Lys Leu Cys Asn Thr Pro Leu Asp Thr Gin Glu Pro Gin 
225 230 235 240 

Leu Val Pro Glu Gly Cys Gin Glu Pro Glu Glu lie Ser Trp Pro Pro 

245 250 255 

Ser Val Glu Thr Ser Val Ser Leu Gly Leu Pro His Glu He Ser Val 

260 265 270 

Pro Glu Val Ser Pro Glu Glu Ala Ser Pro He Leu Pro Asp Ala Leu 

275 280 285 

Ala Ala Pro Asp Thr Ser Val His Cys Pro He Glu Cys Thr Glu Leu 
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Val Trp Leu Asp Glu His Ser Pro He Phe Ala Arg Lys Val Ala Asn 

515 520 525 

Thr Phe Lys Thr Gin Lys Leu Gin Ala Gin Arg Val Arg Trp Lys Lys 

530 535 540 

Ala Gin Glu Ala Arg Thr Leu Lys Glu Gin Ser He Gin Leu Glu Ala 
545 550 555 560 

Glu Arg Gin Asn Val Ala Ala He Ser Ala Ala Tyr Thr Ala Tyr Val 

565 570 575 

His Ser Tyr Arg Ala Trp Gin Ala Glu Met Asn Lys Leu Gly Val Ala 

580 585 590 

Phe Gly Lys Asn Leu Ser Leu Gly Thr Pro Thr Pro Ser Trp Pro Gly 

595 600 605 

Cys Pro Gin Pro He Pro Ser His Pro Gin Gly Gly Thr Pro Val Phe 

610 615 620 

Pro Tyr Ser Pro Gin Pro Pro Ser Phe Pro Gin Pro Pro Cys Phe Pro 
625 630 635 640 

Gin Pro Pro Ser Phe Pro Gin Pro Pro Ser Phe Pro Leu Pro Pro Val 

645 650 655 

Ser Ser Pro Gin Ser Gin Ser Phe Pro Ser Ala Ser Ser Pro Ala Pro 

660 665 670 

Gin Thr Pro Gly Pro Gin Pro Leu He He His His Ala Gin Met Val 

675 680 685 

Gin Leu Gly Val Asn Asn His Met Trp Gly His Thr Gly Ala Gin Ser 

690 695 700 

Ser Asp Asp Lys Thr Glu Cys Ser Glu Asn Pro Cys Met Gly Pro Leu 
705 710 715 720 

Thr Asp Gin Gly Glu Pro Leu Leu Glu Thr Pro Glu 
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promoter 
<400> 6 

agcttgaata aaatgaatat tagaagctgt 
gaaagggaga actgaaagtg ggaaattcct 
agcacaggcc atgaaggaag atcattctca 
tg 



tagaataaga gaaaatgaca gaggaaaact 60 
clgaggcaga aaggaccatc ccttataaat 120 
ctgcagcctt tgacagcctt tgcctcatct 180 

182 
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